Introduction
The members of genus Burkholderia are various microorganisms, which occupy surprisingly wide range of ecological nichessoil, water (including marine water), rhizosphere, animals and human. Some of these organisms are useful for promoting plant growth and bioremediation. However, the problem about the threat to human health remains open. Extremely important is the question if the "good" and the "bad" strains are equivalent in their nature (16, 26, 45) .
The fi rst described Burkholderia sp. was the type species, Burkholderia cepacia, established in the 1940s as a plant pathogen. In the last 20 years it has emerged as a serious pathogen in cystic fi brosis (CF) patients. Today, it has the "bad fame" of a highly adaptive organism, which has a selective advantage in the changes of the natural and social environment (11, 20, 45) . mouth wash and anesthetics, as well as disposable equipment leading to nosocomial infections and pseudoepidemics (11) . B. cepacia complex organisms have also been recovered from unpasteurised bovine milk (11, 27) and from gelatin, a product often used in the food industry (11) . B. cocovenenans (now B. gladioli) strains are responsible for cases of food poisoning cast by consumption of fermented corn fl our (11) . All species of B. cepacia complex are isolated from patients with CF. B. cepacia genomovar I is mostly isolated from soils and plants, B. multivorans -from sputum of CF patients. B. vietnamiensis was fi rstly identifi ed like nitrogen-fi xator in rice rhizosphere. B. pseudomallei is found mainly in South-East Asia and North Australia in rice-plantations, stagnant waters and humid tropical soils. It is supposed that these habitats are the primary reservoirs for dissemination of relevant infections (45) .
Some species are phytopathogens. B. cepacia is pathogenic on onion. B. glumae is the most important bacterial pathogen of rice in Japan, Korea and Taiwan (11) . B. plantarii and B. gladioli are pathogenic on onion, rice, gladiolus and iris (11) . B. andropogonis causes strip disease of sorghum (Andropogon sp.) and leaf spot of velvet bean (Stizolobium deeringianum) (4, 29) . B. caryophylli causes bacterioses of carnation and onion. B. graminis is normally found in the rhizosphere of maize, wheat and pasture grasses in Australia and France, and B. caledonica is isolated from the rhizosphere of different plants in Scotland (11, 13, 28) . B. cepacia complex species are discovered in associations with representatives of family Graminaceae. Comparatively new species is B. phytofi rmans, which is commonly isolated from surface-sterilized onion roots, but possesses the ability to multiply in the rhizosphere and inside the tissues of different plants -potatoes, tomatoes, and grape (33) . The presence of Burkholderia species as rhizosphere inhabitants and endophytes in wheat, lupine, and maize was established in South Australia and France (2), the isolates identifi ed as B. cenocepacia. B. tropica and B. unamae were also isolated from the inner tissues of maize (11 (39) . B. kururiensis is a single strain isolated from tri-chloro-ethilene -contaminated water (11) .
Some of the Burkholderia species enter in symbiotic relationships with mushrooms like B. fungorum in Phanerochaete chrysosporium, and B. sordidicola in the whitered fungus P. sordida. Similar but not symbiotic relations with Burkholderia species are found in the ant Tetraponera. The bacteria develop in the inner organs of the insect and includes in the oxidative metabolism of nitrogen (11) . Gut symbiotic Burkholderia sp. are established in the alydid bugs Riptortus clavatus and Leptocorisa chinensis (24) .
Human and animal diseases Cystic fi brosis. B. cepacia complex strains are opportunistic pathogens for humans. These bacteria can cause life-treating pulmonary infections in patients on mechanic breathing and in individuals with chronic granulomatous disease or cystic fi brosis. Cystic fi brosis is the most common inherited disease in the Caucasian population and affects about 1 to 2570 live-born children. The clinical outcomes of the infection of CF patients are inconsistent and unpredictable varying from asymptotic infection to acute and fatal pneumonia called "cepacia syndrome". Before the 1980s the epidemic cases are rare. Between 1980 and 1990 B. cepacia is associated with a number of cases with "cepacia syndrome" in CF treating centres and social meetings where CF patients become infected by other B. cepacia-carrying individuals. Many of these infections were lethal (3, 11, 17, 20, 25) . Recently fatal infections were observed in non-CF patients in reanimation wards in Europe and North America (19) . Cases with B. cepacia infection vary geographically but in some American CF centers reach up to 40%. The most common agents are B. cepacia genomovars II, III and IV, B. gladioli and B. fungorum (11) . A great part of the epidemic or transmissible strains belong to genomovar III (17) .
B. gladioli was recently established as a human pathogen. This bacterium can hardly be identifi ed with the commercial systems. In vitro laboratory investigations indicate that the strains are sensitive to the complement-mediated lysis of human serum which gives the healthy individuals natural immunity to this agent. However, one of the four cases of infection was in non-immunocompromised patient. This bacterium can hardly be identifi ed with the commercial systems (19) .
Other B. cepacia infections. Endocarditis is the fi rst report of B. cepacia as a human pathogen in the 1950s. Since then the organism has caused numerous catheter-associated urinary tract infections, intravenous bacteremias, and wound infections. In 1970 it was reported as the causative organism of "foot rot" in US troops on swamp training exercises in Florida and troops serving in Vietnam. In 1980s the number of nosocomial infections increased markedly due to contaminated disinfectants and intravenous solutions (21) . In 2004 Petrucca et al., report of B. cenocepacia vaginal infection in patient with smoldering myeloma and chronic hepatitis C (31).
Melioidosis. It affects animals and humans. Melioidosis can appear as an acute, sub-acute or chronic disease the symptoms of which are often mixed with malaria, plague, pneumonia or tuberculosis. The chronic and sub-acute forms require a biopsy. The agent is B. pseudomallei, which infects through a contact of wounds with contaminated soil or water. Dissemination is favored from wet, rainy weather. Predisposal factors are diabetes, leukemia, lymphomas, HIV infection, and renal disturbance or disrupt cell immunity. Although the bacterium was found in healthy individuals, the pathogen is considered as opportunistic. There is no data of animal to people transmission (45) .
Glanders. The agent is B. mallei, which causes a zoonosis affecting mainly horses, donkeys and mules, but almost all the mammals are susceptible. Infection on people is sporadical and usually sub-clinical. Disease can occur from low-level infection doses through inhalation or swallowing of the bacterium. The incubation period is short and the non-specifi c symptoms impede the diagnosis. The disease has two forms -pulmonary and skin, and can be acute, chronic or sometimes latent. The acute form results in pneumonia, bacteremia, pustules and death in several days. The chronic form appears in weak symptoms and can prolong over 25 years (45) .
Treatment. Little is known about the mechanism of pathogenicity and the determinants of virulence of B. cepacia complex strains. B. cepacia is resistant to the most known antibiotics which makes the treatment of the CF patients diffi cult. Usually, effective are piperacillin, axlocillin, cefoperason, ceftazidim, chloramphenicol, and trimotoprimsulphametoxazol (TMP-SMX). B. mallei and B. pseudomallei are sensitive to ceftazidim, imipenem, doxicyclin and ciprofl oxacin (45) . B. gladioli strains are sensitive to chinolones, aminoglucozides and imipenem (19, 45) . The therapy is prolong and complex.
Plant diseases
The symptoms of the plant diseases caused by Burkholderia strains include soft rot, wilting and necrosis (10) (Table. 1).
Sour skin. B. cepacia is fi rst described as a pathogen on onion in 1950 followed by reports from all the areas in the world where onion is grown. The disease affects the overground and the under-ground parts of the plant, and can appear on the fi eld or at storage. The symptoms include changes in tissues, which become sleek, pale-yellow to light-brown (7) Slippery skin. The cause is Burkholderia gladioli pv. allicola, the disease is spread worldwide. In early stages the bulbs can appear healthy. The affected tissues become watersoaked. Sometimes the whole inner parts of the bulbs decay (12). The disease is described in Bulgaria. Especially hard manifestation was observed in 1964 when about 50% of the onion in the Veliko Tarnovo region was lost (40) .
Leaf-sheath browning and grain rot of rice. The diseases were observed in the autumn seasons of 1995 and 1996 in Fukuoka, Japan. The causal agents were identifi ed as B. glumae or B. gladioli which were pathogenic also on gladiolus, onion and certain orchids (35) .
Cavity disease. The cause is B. gladioli pv. agaricicola which inhibits the growth of the mycelium in only 72 hours and causes soft rot of a number of mushrooms with economical and trade importance like Lentinula edodes, Pleurotus ostreatus, Flammulina velupies, Pholiota nameko, Hypsizygus marmoreus, and Grifola frondos in Japan, and different culture Agaricus species in New Zealand and Europe. Bacterial soft rot is weakly spread in comparison with the other diseases of mushrooms but it can affect great areas in short time (9) .
Wilt and crown rot of lisianthus. Lisianthus (Eustoma grandifl orum) is one of the ten most popular live-traded fl owers in Europe and Asia. The disease is fi rst observed in Florida in 2000 with cause B. gladioli. Symptoms include necrosis of leaves, wilting and rot of roots, stems and petals, followed by full decay of the plant (32) .
Leaf spots and soft rot of orchids. B. gladioli is the most spread plant pathogen on orchids in Hawaii and the cause for serious loses in fl ower industry. A number of genusi are affected including Dendrobium, Oncidium and Miltonia (23) .
Signifi cance and applications
Of all Burkholderia species B. cepacia is of greatest importance. It is an extremely versatile and fl exible microorganism, which can be considered like friend or foe of humans. The dissemination is worldwide. Although B. cepacia is known as a plant pathogen, today it is accepted as one of the most important agents for plant protection and plantgrowth promotion. Investigations with B. cepacia show that it can be effective biocontrol agent against soil, leaf and afterharvest diseases, and an effective substitution of the chemical pesticides. Many strains of B. cepacia produce one or more antibiotics with activity against a number of phytopathogenic fungi. The bacterium is interesting with its ability to metabolize a great number of organic compounds as carbon and energetic sources. This allows its use in the bioremediation of soils and underground water contaminated with carbon hydrates and herbicides (30) .
Agricultural use as bioagents. Burkholderia species are well known bioagents against many phytopathogenic fungi -Pythium aphanidermatum, Pythium ultimum, Fusarium sp., Alternaria sp., Phytophthora capsici and Rhizoctonia solani, and can replace chemical alternatives. Certain strains inhibit some bacteria, yeasts and protozoa growth and suppress some plant diseases development (on maize, cotton, pea, tomatoes, and pepper). B. phenazinium, B. pyrrocinia, B. ambifaria AMMD and B. cepacia NB1 produce antibiotic compounds like phenazine and pyrrolnitrin. Strain ВС11of B. cepacia produces lipopeptide with antifungal activity (11, 14, 21) . Three strains of B. cepacia are already registered in Wisconsin as agents for biological control (the products "Blue Circle" and "Deny") (15) . The traditional approach includes rotation of the crops so that the resident antagonists could sanitize the soil.
Biological nitrogen fi xation and plant growth promotion. B. vietnamiensis, B. kururiensis, B. unamae and B. tropica can fi x atmospheric nitrogen. B. tuberum, B. phymatum, and B. caribensis help the formation of nitrogen-fi xing tubers of bean cultures in tropical regions. B. vietnamiensis, B. ambifaria, and B. phytofi rmans synthesize vitamins and phyto-hormones that help crop growth and development. B. cepacia strains could be used as rhizosphere-associated microorganisms to control diseases of corn, maize, rice, pea, sunfl ower and radish. It was found that this leads to signifi cant rising of production even in absence of pathogens (14, 37) .
Bioremediation. Well characterized are strains G4 and CRE-7, belonging to B. cepacia complex. Several Burkholderia strains like NF100 and LB400 with a potential for use of biotechnological point of view are exceptionally well studied but their taxonomic position stays unclear. However, NF100 and LB400 are phylogenetically close to B. glathei and B. fungorum (11) . Such strains can degrade constituents of crude oils (including polycyclic aromatic hydrocarbon compounds), pesticides and herbicides some of which with carcinogenic potential (including 2,4-di-and 2,4,5-trichlorophenoxyacetic acid), TCE and other derivatives used as gasoline additives (11, 21) .
Environment as a reservoir for human pathogens. There is no answer of the question if plant-soil strains of genus Burkholderia are potentially dangerous to CF patients. Burkholderia infections originating from the environment have not been proved. However, the isolation of B. cepacia contaminated CF patients reduced but did not eliminate the nosocomial infections, and transmission between CF patients was already detected (16) . In addition B. cepacia type strain АТСС 25416 Т (isolated from decayed onion in the 40s) was found also in sputum of a CFF patient in UK (16) and B. cenocepacia strain PHDC, isolated from the most of the CF patients in USA North Atlantic region, was found in agricultural soils (11) . These fi ndings suggest that human and environmental isolates are no defi nitely different (11) .
Other uses. B. mallei which causes glanders was one of the fi rst biological weapons of the 20 th century during the First World War (44) .
Regulation normatives. The Center for Disease Control laid moratorium on the international authorizing and use of B. cepacia in agricultures. Even "safe" strains could fast develop into human pathogens due to their exceptional capacity of changeability. Potential permissions for experimental use or registration of new strains of B. cepacia for biocontrol are carefully examined. Qualitative control is required and restriction measures to recent registrations are applied. Eliminating or minimizing of inhalation aerosols including B. cepacia as well as exposure to risky populations is also required. Applications on grass areas (earlier, only in spray form) are now fully prohibited (38) .
Data on Burkholderia sp. in Bulgaria
Little is known about the species structure and occurrence of these bacteria in Bulgaria. Investigations of Vitanov in the period 1967-1976 (40, 41, 42, 43) include symptoms of a bacterial onion disease, biochemical description of the causative agent B. gladioli, pathogenicity tests and suggestions for pest control. In unoffi cial data for the last years a B. cepacia infection in a CF patient had probably existed.
Conclusions
The bacteria of genus Burkholderia focus attention with their exceptional fl exibility. Although the genus is phylogenetically well defi ned, functionally it is highly varied. The question about the potential danger of the wide spread of Burkholderia strains in the environment is trilling. There is still not a defi nite answer if Burkholderia's natural ecological niches could convert into reservoirs and sources of infection for humans. The embarrassment of many scientists about the safety of these microorganisms as biocontrol and bioremediation agents is justifi ed and makes the bacteria application in these spheres very careful until new data is obtained. 
